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(54) Recording disc 

(57) For providing a recording disc, on which infor- 
mation can be renewed by signals, such as electromag- 
netic waves, and further with which unnecessary vibra- 
tion due to an eccentricity in center of gravity of the disc 
can be reduced when the disc is rotated at high rotation 
velocity wherein there are positioned an antenna por- 
tion (12), which enables to receive information and/or 



electric power on the disc, and a memory chip(s) (13) 
for transmitting the information received to the disc and 
for renewing that information. Further for reducing the 
eccentricity in center of gravity of the disc, a counter bal- 
ance (14) and/or a label portion and/or the antenna por- 
tion and/or an other memory chip(s) and/or a battery are 
positioned so that they are in balance to the memory 
chip(s) on the disc. 
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Description 

[0001] The present invention relates to an optical disc having a memorizing means, into and from which data can 
be recorded and reproduced afterwards, separately from an area in which disc information is recorded. 

5 [0002] In recent years, various systems are manufactured, wherein a recording disc is used as a recording medium, 
which can be produced easily through mass production and is high in reliability thereof Representative examples of 
them are, for example, so-called a compact disc, being an optical disc for use in music (hereinafter, abbreviated by 
"CD"), a digital versatile disc, being an optical disc for use in video, such as movies (hereinafter, abbreviated by a DVD"), 
and CD-RM or DVD-ROM, being applied to for use of memorizing various data, such as application software and game 

io software for use in computers, etc. 

[0003] The optical discs, such as the CD, CD-ROM, DVD and DVD-ROM, etc., being made of plastic material, can 
be produced in cheap and in large quantity thereof by using a moid, as the discs in which data are already recorded, 
on the other hand, since they are for use in reproduction only (i.e. , read only discs), data cannot be recorded afterward 
thereon. Therefore, it is impossible to process the data on the disc t so as to record the result thereof on the disc for 

'5 reservation, nor to record the count number in using the disc, in a part thereof for reservation. Accordingly, when trying 
to apply the discs to an information management system, such as for reservation of the result of playing the game, 
etc., limitation or restriction for use of the application software and/or limitation or restriction for reproduction of the 
information, such as music and/or movies, they are inconvenient nor not necessarily convenient. Of course, there exists 
a disc on which such the data can be recorded, however, it cannot be produced cheaply in large quantity thereof in 

20 such the manner as mentioned above, but rather it comes to be expensive since it necessitates complex processes 
for manufacturing thereof. Also, when recording data, the data must be recorded onto each disc. Further, for recording, 
it is necessary to provide an optical head which has an output being higher comparing to that of and apparatus for 
reproducing only, therefore the price of a recording/reproducing apparatus comes to be expensive. 
[0004] On the while, as a method for managing main information on a medium being by means of an other medium 

2S separated from that for the main information, there is known a system, in which a semiconductor memory is installed 
on a magnetic tape cartridge, wherein the management of the information on the magnetic tape is conducted by said 
semiconductor memory. However, in this case, the semiconductor memory is positioned in the cartridge main body, 
therefore the access to the semiconductor memory is conducted by contacting to it, directly Accordingly, though it is 
possible to apply the method mentioned above into the medium of the disc type, so that such the semiconductor 

30 memory is installed on the disc, for example, however in that case, since the semiconductor memory is also rotated 
by itself with the disc, it has a problem that there is difficulty in transmission of the information thereof. 
[0005] According to the present invention, it is an object to provide a recording disc for the exclusive use in repro- 
duction (i.e., read-only disc), being made of plastic material, like such as the CD, CD-ROM, DVD, DVD-ROM, etc., 
which can be manufactured cheaply and can be recorded with a large amount of data thereon, wherein further man- 

35 agement information can be recorded and reproduced afterward, with ease and certainty for applying it to an information 
management system for the recorded information recorded on said disc, such as the games, the application software, 
the music and movies, etc., on which no additional information can be recorded afterward, and which can reserve the 
result of playing the game or can impose restrictions on using the application software or on the number of reproduc- 
tions, for example. 

40 [0006] Also, in such the case, there is caused a problem that vibration becomes large due to decentration or eccen- 
tricity in the center of gravity of the disc, when an other separated thing(s) (such as the semiconductor memory) is 
formed or provided on or in the disc. In particular, under the condition where high rotation velocity is required for the 
CD-ROM in the recent years, the influence brought by the eccentricity in the center of gravity is large. Further, for the 
DVD-ROM, there is established a regulation or standard in which the acceptable amount for the eccentricity in the 

45 center of gravity is determined, therefore it must be in accordance therewith. 

[0007] Then, an object according to the present invention is to provide a recording disc, on which is provided a means 
being recordable afterwards, and which can reduce the eccentricity in the center of gravity for suppressing unnecessary 
vibration of an apparatus when rotating at high revolution or rotation velocity. 

[0008] For dissolving the problems mentioned above, according to the present invention, there is provided a recording 
so disc having a reproducible data recording area, comprising: 

an input means for electromagnetically inputting data; 

a data memory means for memorizing the data which is inputted through said input means; 
an output means for electromagnetically outputting the data which is memorized in said memory means; and 
a counter balance being provided at a position in an opposite side to a position where said memory means is 
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positioned, on a basis of a rotation center of said disc, within the disc. 

[0009] And, further, according to the present invention, for example, in the recording disc mentioned above, wherein 
said counter balance has a mass being nearly equal lothat of said data memory means, and is positioned at a position 
5 being nearly centrosymmetric to said data memory means, on a basis of a rotation center of said disc. 

[0010] Alternatively, according to the present invention, in the recording disc mentioned above, wherein said counter 
balance is provided with a portion in which the information can be written and/or a portion on which a label can be 
attached. 

[0011] Alternatively, according to the present invention, in the recording disc mentioned above, wherein said input 
10 means and/or said output means are positioned so that the data memory means and the eccentricity in the center of 
gravity are in balance. 

[0012] Alternatively, according to the present invention, in the recording disc mentioned above, wherein a plurality 
of data memory means are provided and are positioned, so that the eccentricity in the center of gravity due to each of 
the memory means is reduces. 
15 [0013] Alternatively, according to the present invention, in the recording disc, in which are provided the plurality of 
data memory means, the output means for electromagnet ically outputting the data recorded in said memory means, 
and the counter balance within the same disc, wherein they are positioned so that the eccentricity in the center of 
gravity due to the each means is reduced 

[0014] Further, according to the present invention, in the recording disc mentioned above, wherein the eccentricity 
20 in center of gravity of said disc is equal or less than 1 .0 gem. 

[0015] And, further, according to the present invention, in the recording disc mentioned above, there are further 
provided an electric power input means for electromagnetically inputting electric power to said memory means, and/ 
or a battery means being able to accumulate electric power which is supplied from an outside. Or, there is further 
provided a solar battery for supplying electric power to said memory means. 

2& 

Figs. 1 (a) through (c) show various views for explaining a first embodiment of the present invention; 
Fig. 2 (a) through (c) show various views for explaining a second embodiment of the present invention; 
30 Fig. 3 (a) and (b) show perspective and section views for explaining a third embodiment of the present invention; 

Fig. 4 shows a perspective for explaining a fourth embodiment of the present invention: 

Fig. 5 (a) through (d) show perspective views for explaining a fifth embodiment of the present invention and vari- 
^5 at ions thereof; and 

Fig. 6 shows a perspective for explaining a sixth embodiment of the present invention 

[0016] Hereinafter, detailed explanation of the embodiments according to the present invention will be given by re- 
^0 ferring to the attached drawings. Figs. 1 (a) through (c) show the first embodiment of the recording disc according to 
the present invention, in particular, the Fig. 1 (a) shows a perspective view of the first embodiment of the present 
invention, and Fig. 1 (b) a side cross-section view thereof Here : a reference numeral 1 indicates a recording disc, and 
in particular, la a data recording area on the disc 1 , in which the video information and/or computer information or the 
likes are recorded or restored, 1c a rotation center ol the disc, 2 an antenna, tor example, being formed on the disc 1 , 
45 as a means for use both as input and output means in common for transmitting information between an external equip- 
ments), such as a disc reproducing apparatus, and also as a power source input means for receiving electric power 
from an outside, and 3 a memory chip formed or provided on the disc 1 as a memory means tor memorizing information 
to be transmitted between the external equipment(s) through the antenna 2 mentioned above, in this memory chip is 
memorized the information, for example, lor use of reserving the result of playing the games, for use of restriction on 
50 using the application software, or for use of restriction on the reproductions of information of the music or movies, so 
that it can be reproduced or renewed by recording, thereby achieving to apply it into the information management 
system 

[0017] Here in Fig. 1 (c) is shown a variation of the first embodiment. In the Fig., a reference numeral 6 depicts or 
indicates a disc, 6c a rotation center of the disc : 7 an antenna, being formed on the disc 6, for use both as input and 
55 output means in common , for transmitting information between the external equipments), and also as the power source 
input means for receiving electric power from an outside, and 8 a memory chip formed or provided on the disc 6, as 
the memory means for memorizing information to be transmitted between the external equipment(s) through the an- 
tenna 7 mentioned above. Effects orlunctions of them are similar to those mentioned in the above embodiment, there- 



3 



BNSDOCID: <EP 0997892A1_I_> 



EP 0 997 S92 A1 



fore the explanation thereof wifl be omitted here Here, as shown in the Fig. 1 (c), the antenna 7 is not restricted in the 
shape thereof, but enough to be positioned on the disc 6 in the construction. 

[0016] Continuously, a second embodiment will be shown in Figs. 2 (a) through (c). In particular, the Fig. 2 (a) shows 
the perspective view of ihe second embodiment of the present invention, andthe Fig. 2 (b) the side section viewthereof 

5 Here also, a reference numeral 11 depicts a disc, 11c a rotation center of the disc, 12 an antenna, being formed on 
the disc 11, for use both as input and output means in common for transmitting information between the external 
equipment(s), and also as the power source input means for receiving electric power from an outside, 13 a memory 
chip formed or provided on the disc 11, as the memory means for memorizing information to be transmitted between 
the external equipment(s) through the antenna 12 mentioned above, and 14 a counter balance, being positioned in 

10 roughly opposite direction to the memory chip with respect to the rotation center 11 c of the disc and formed for reducing 
the eccentricity in the center of gravity around the rotation center 11c of the disc. In the present embodiment, there is 
disclosed an example, in particular, in which the counter balance is provided at a position being almost centro- or point- 
symmetric to the memory chip with respect to the rotation center 11c of the disc. Also, in the present embodiment, 
there is shown the counter balance 14 having a quadrangular shape, however it is needless to say that it should not 

1$ be restricted only to that. 

[0019] Here, the eccentricity in the center ol gravity means an amount which can be obtained by multiplying the total 
mass of the disc with a distance up to the center of gravity assuming the disc to be a system of material points from 
the rotation center, and it can be an index of the unbalance in the masses when the disc rotates. When the disc rotates 
at high velocity, to the eccentricity in the center of gravity is generated a centrifugal force being relative to a squire of 

20 ihe revolution number ol the disc. This centrifugal force, since it changes the direction thereof from moment to moment 
following the revolution of the disc, therefore is transmitted in a form of the vibration, through a motor for ratably driving 
the disc to a whole of a rotating apparatus, thereby causing a difficulty in the reproduction ol the disc information with 
stability. 

[0020] The maximum value of this eccentricity in the center of gravity is not regulated at the present time, in particular, 
2S for the CD disc and the CD-ROM disc, while it is determined at first in the regulation for the DVD disc, wherein it is 
determined to be equal or less than 1 .0 gem by taking the maximum values of the CD and CD-ROM discs available 
on the market. Also, in the disc on which the memory chip is amounted according to the present invention, assuming 
the high rotation of the disc, it is preferable to position the memory chip, the antenna and the counter balance, so that 
the eccentricity in the center of gravity comes to be equal or less than 1 .0 gem 
30 [0021] Also, the shape of the antenna 17 should not be restricted only to that which is shown, in particular, in the 
Fig 2 (c), it can be take various shapes other than that shown in the figure, but as far as the eccentricity in the center 
of gravity is reduced. Here, a reference numeral 1 6c depicts the rotation center, 1 8 the memory chip, and 1 0 the counter 
balance. 

[0022] Continuously, a third embodiment will be explained by referring to Figs. 3 (a) and (b). In particular, the Fig. 3 
3$ (a) shows the perspective view of the third embodiment of the present invention, and the Fig. 3 <b) the side section 
viewthereof. The third embodiment shown in those Figs. 3 (a) and (b) is characterized by a label provided, on which 
a user can write down an information of the disc and which can be attached on the disc, in a place of the counter 
balance according to the second embodiment mentioned above. 

[0023] In the Figs. 3 (a) and (b), a reference numeral 21 depicts a disc, 21c a rotation center of the disc, 22 an 

40 antenna for use both as input and output means in common for transmitting information between the external equipment 
(s), and also as the power source input means lor receiving electric power from an outside, 23 a memory chip as the 
memory means for memorizing information to be transmitted between the external equipment(s) through the antenna 
22, and 24 the label on which the user can write down freely about the disc contents, wherein the label also has an 
effect or function as the counter balance for canceling the eccentricity in the center of gravity, which is caused due to 

45 ihe provision of the antenna 22 and the memory chip 23 on the disc 21 . 

[0024] With the provision of this label 24 portion, as in the same manner shown in the second embodiment, the label 
24 portion effects or functions as the counter balance, therefore it is possible to achieve or realize the reduction the 
eccentricity in the center of gravity which is caused by the unbalance in the masses of the memory chip and the antenna 
on the disc. Here, in the present embodiment, the label 24 is shown in an arc shape, however it is also needless to 

50 say that it should not be restricted only to that shape. 

[0025] Continuously, a fourth embodiment will be explained by referring to Fig. 4. In the Fig. 4, a reference numeral 
31 depicts a disc, 31c a rotation center of the disc, 32 an antenna for use both as input and output means in common 
for transmitting information between the external equipment(s), and also as the power source input means for receiving 
electric power from an outside, 33 a memory chip as the memory means for memorizing information to be transmitted 

ss between the external equipment(s) and the disc 31 through the antenna 32. 

[0026] Here, the antenna 32 is positioned in the opposite direction to the memory chip with respect to the rotation 
center 31c of the disc and is enlarged in area or votume thereof, for reducing and/or canceling the eccentricity in the 
center of gravity which is caused in the memory chip on the disc, thereby increasing the mass thereof. As a result of 
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this, it is possible to cancel the eccentricity in the center of gravity of the disc as a whole, with increasing the effect or 
function of that as the antenna. 

[0027] Continuously, a fifth embodiment will be explained by referring to Fig. 5 (a). In the Fig., a reference numeral 
41 depicts a disc, 41c a rotation center of the disc, 42 an antenna for use both as input and output means in common 

s for transmitting information between the external equipment(s), and also as the power source input means for receiving 
electric power from an outside, 43a and 43b memory chips as the memory means for memorizing information to be 
transmitted between the external equipment(s) through the antenna 42. Those memory chips 43a and 43b are posi- 
tioned in almost opposite direction to each other with respect to the rotation center 41c of the disc, for canceling the 
eccentricity in the center of gravity to each other. 

w [0028] Also, other examples in which the number of the memory chips is further increased in the Fig. 5 (a) are shown 
in Fig. 5 (b), Fig 5 (c) and Fig. 5 (d), respectively. In the Fig. 5 (b), a reference numeral 46 depicts a rotation center of 
the disc, 47 an antenna, 48a, 48b, 48c and 48d memory chips, and in the Fig. 5 (c), 51 a disc, 51 c a rotation center of 
the disc, 52 an antenna, 53a, 53b and 53c memory chips, and in the Fig. 5 (d), 56 a disc, 56c a rotation center of the 
disc, 57 an antenna, 5Sa, 58b, 56c, 58d and 58e memory chips, respectively. 

is [0029] Also, in those embodiments shown, there are shown only the cases where the memory chips are provided 
two (2) and four (4) in even numbers, and three (3) and five (5) in odd numbers, however the number of the memory 
chips should not be restricted only to those numbers, and there is no necessity of restriction on the number of the 
memory chips, on the size and the mass for each one thereof, nor on the positions thereof, as far as the memory chips 
can be positioned or arranged on the disc so that the eccentricity in the center of gravity of the disc comes to be 

20 reduced, comparing when only one memory chip is provided thereon. 

[0030] Continuously, a sixth embodiment will be explained by referring to Fig. 6. fn the Fig 6, a reference numeral 
61 depicts a disc, 61c a rotation center of the disc, 62 an antenna, 63a, 63b and 63c memory chips, and 64 a label on 
which the user can write down freely about the disc contents. 

[0031] In the present embodiment of the present invention, for at least one or more of the memory chips on the disc 
25 61 , also the antennas 62 and the label 64 are formed or provided on the disc 61 , respectively, so that the disc 61 as 
a whole is reduced in the eccentricity in the center of gravity thereof. However, the Fig. 6 shows only an embodiment, 
however the memory chips and the label or the like may be positioned differently, as far as the eccentricity in the center 
of gravity as a whole can be reduced. 

[0032] Further, in those embodiments from the first to sixth mentioned in the above, it is explained that the electric 
30 power necessary for driving the memory means is supplied from an outside through the antenna, however it should 
not be restricted only to that, for example, a thin battery for driving the memory chips, a battery rechargeable with 
electric power supply from an outside, or a soiar battery may be provided on the disc. 

[0033] Here, an example of a method for positioning the constructive elements of the disc will be explained. Taking 
an axis being perpendicular to the rotation center of the disc on the disc surface, it is assumed that it is a X axis Further, 
3S taking an axis lying on the disc surface including that X axis and being perpendicular to the X axis, it is assumed that 

it is a Y axis. 

[0034] Here, first it is assumed that the mass of the memory chip(s) is mO, and that a distance from the rotation 
center to the position of the center of gravity of the memory chip(s) rO. Here, rO is a vector having an amplitude and a 
direction (the direction from the center to the position of the center of gravity of the memory chip(s), etc.) Then, the 

40 eccentricity in the center of gravity of the memory chip(s) can be described by m0-rO. In the same manner, assuming 
that the masses of the label, the antenna(s), etc., and the distances from the rotation center to the position of the center 
of gravity thereof are ml, r1, m2, r2 respectively, then the eccentricity in the center of gravity H of the disc as a 
whole, on which the constructive elements in the number n are installed or mounted, it can be expressed as below, 
when the X axis component of the eccentricity in the center of gravity of the constructive element of No, i is (mi-rijx, 

4£ and the Y axis component is (mi-ri)y, respectively: 



[0035] Therefore, by positioning the constructive elements, such as the label(s), the antenna(s), the battery, etc., on 
the disc in such the manner that H is equal or less than 1 .0 gem (H^ 1.0 gem), it is possible to provide a disc which 
ss is small in the eccentricity in the center of gravity thereof, and further by suppressing the vibration of the disc apparatus 
not shown in the figure, it is possible to achieve high reliability even when the disc is rotated at the high rotation velocity. 
[0036] As is mentioned in the above, in those embodiments from the first to the sixth explained heretofore, the input 
means and the output means for transmitting information between the external equipment, and the electric power input 
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means for receiving the electric power from an outside are constructed or formed with only one antenna in common 
use, however there is no necessity to combine them in common, therefore they may be provided by each element 
thereof, independently. 

[0037] According to the present invention, since the information relating to data on the disc can be recorded or 
reproduced afterwards, the disc can be applied for the information management system, such as for the reservation 
of results of playing the games, or for the restriction on use of application software or on the number of reproductions 
of musfc and movies. Also, since it is possible to reduce the eccentricity in the center of gravity of the disc, unnecessary 
vibration caused when the disc is rotated at the high rotation velocity can be suppressed, thereby enabling to maintain 
the stable rotation, as well as to obtain reproduction of the disc information with high reliability 



Claims 

1, A recording disc having a reproducible data recording area, comprising: 
an input means for electromagnetically inputting data; 

a data memory means tor memorizing the data which is inputted through said input means; 

20 an output means for electromagnetically outputting the dala which is memorized in said memory means; and 

a counter balance being provided at a position in an opposite side to a position where said memory means is 
positioned, on a basis of a rotation center of said disc 

25 2. A recording disc as defined in the claim 1 , wherein said counter balance has a mass being nearly equal to that of 
said data memory means, and is positioned at a position being nearly centrosymmetric to said data memory means, 
on a basis of a rotation center of said disc. 

3. A recording disc as defined in the claim 1 , wherein said counter balance is provided with a portion in which the 
30 information can be written and/or a portion on which a label can be attached 

4. A recording disc, comprising: 

a data recording area being reproducible; 

35 

an input means for electromagnetically inputting data; 

a data memory means for memorizing the data which is inputted through said input means; and 

40 an output means for electromagnetically outputting the data which is memorized in said memory means, within 

the same disc, wherein said input means and/or said output means are positioned in directions or at positions 
being nearly opposing to that of said memory means and have large masses, on a basis of a rotation center 
of said disc. 

4& 5. A recording disc, comprising. 

a data recording area being reproducible; 

an input means for electromagneticaHy inputting data; 

so 

at least one or more data memory means for memorizing the data which is inputted through said input means; 

an output means for electromagnetically outputting the data which is memorized in said memory means; and 

55 a counter balance, within the same disc, wherein each said means is positioned so that an eccentricity in 

center of gravity due to said each means is reduced in the disc as a whole. 

6- A recording disc as defined in the claim 1 , wherein an eccentricity in center of gravity of said disc is equal or less 
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than 1 .0 gem. 

7. A recording disc as defined in the claim 1 : further comprising an electric power input means for elect romagneticaily 
inputting electric power to said memory means, and/or a battery means being able to accumulate electric power 
which rs supplied from an outside. 

8. A recording disc as defined in the claim 1, further comprising a solar battery for supplying electric power to said 
memory means. 
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